Background: Fear of pain is important in the development and maintenance of chronic pain. The Fear of Pain Questionnaire-Child version has been developed to assess pain related fear in children and adolescents. Objective: Translating the original questionnaire into Dutch, and investigating internal consistency and construct validity to enable use in the Dutch pain rehabilitation setting for treatment and research. Methods: Cross-sectional validation study: After forward and back translation of the FOPQ-C, adolescents (11-22 years old) with chronic musculoskeletal pain completed an assessment containing the Dutch Fear of Pain Questionnaire, and questionnaires about demographics, pain catastrophizing, functional disability, and pain intensity. Internal consistency and construct validity were evaluated through exploratory factor analysis (principal axis factoring with oblique rotation) and hypotheses testing using pain catastrophizing, functional disability, and pain intensity as comparative constructs. Results: Eighty-six adolescents completed the assessment. Exploratory factor analysis resulted in a twofactor structure, explaining 43% of the variance. Internal consistency was strong (Cronbach's a ¼ 0.92 total scale, a ¼ 0.88 factor 1, and a ¼ .86 factor 2). Five out of 6 hypotheses were confirmed.
Introduction
Chronic musculoskeletal pain (CMP) in children and adolescents is a common problem that affects approximately 4-40% of children and adolescents, depending on differences in definition of various types of pain and methodology [1] . Pain can be described as chronic if it last for 3 months or longer. Recognition of the problem is growing. Consequently, there is a growing need for measures to diagnose and evaluate CMP, and related aspects such as pain related fear, within the context of the daily life of these young people. There is an urgency to gain insight into, and to optimize psychometric abilities of these measures. This may benefit future care and research [2] , for example, because measurement instruments in different languages can enable comparison between countries.
Chronic pain is often approached from a biopsychosocial perspective. Pain related fear is repeatedly described in relation to chronic pain [3, 4] . "Pain related fear emerges when stimuli that are related to pain are perceived as threatening" [5] . It is a complex construct that may involve fear of re-injury, fear of movement, physical activity, or a combination of these factors [5] . Oftentimes, patients do not report feeling fearful of pain, but simply state that it is difficult to perform required activities or movements. According to the interpersonal fear avoidance model (IFAM), both fear of pain/movement and catastrophic thinking play an important role in the development and maintenance of chronic pain problems [4, 6] .
The Fear of Pain Questionnaire child version (FOPQ-C) was developed to assess pain related fear in children and adolescents with chronic pain. The FOPQ-C original measure demonstrates sound psychometric properties [5] . To enable use of the FOPQ-C in Dutch adolescents with CMP, translation is necessary. The aim of this study, after forward and back translation of the FOPQ-C into Dutch, was to investigate construct validity by means of exploratory factor analysis and consequent hypothesis testing. Furthermore, internal consistency of the total scale and possible subscales were evaluated.
Methods

Participants & procedures
This study was designed as a cross-sectional validation study. The data for the validation study were collected by the Department of Rehabilitation Medicine at Maastricht University Medical Center, the Netherlands, between January 2013 and July 2014. In total, 105 adolescents (age 11-22 years old) visiting the consultant of rehabilitation medicine seeking help for chronic musculoskeletal pain complaints were invited to participate in the study.
After initial intake by a consultant in rehabilitation medicine, the adolescents were invited to complete a screening questionnaire set. For the purpose of the validation study, the translated FOPQ-C was added to the screening questionnaire set. The goal of the screening is to collect information about the level of functioning and the impact of pain in the adolescent's life and to identify facilitating and disabling factors for changing the current situation with pain. The screening questionnaire was sent to the participant by providing a link in an email and personal log-in code, allowing the adolescent to complete the questionnaire at home.
For eligibility, chronic musculoskeletal pain was defined as having musculoskeletal pain complaints for 3 months or longer. Furthermore, no specific somatic (rheumatoid, neurological and orthopedic) conditions could be diagnosed as the cause or severity of the current pain complaints. A consultant in rehabilitation medicine evaluated these criteria. The Medical Ethical Committee azM/UM approved of the study (NL41712.068.12/METC 12-3-052), and the consent procedure. Patients consented for the use of the data for scientific research.
Measures
All measurement instruments used for this study are self-reported questionnaires, completed by the participants of the validation study.
Pain related fear. The FOPQ-C assesses pain related fear and avoidance in children and adolescents with chronic pain [5] . The USA version (original version) of the FOPQ-C consists of 24 items, each scored on a 5-point Likert scale, ranging from 0 to 4 (strongly disagree to strongly agree). Total FOPQ-scores can be calculated by summing scores of all individual items. Total scores range from 0 to 96, with a higher score indicating more fear and avoidance. In the original child version, two subscales can be distinguished: "fear of pain" (13 items, Cronbach's a ¼ 0.89) and "avoidance of activities" (11 items, Cronbach's a ¼ 0.86) [5] . The fear of pain subdomain seems to encompass the cognitive and physiological aspects of pain related fear. Avoidance of activities refers to behavior aimed at postponing or preventing activities that are assumed to increase pain or (re)injury [5] , thereby emphasizing behavioral aspects of pain related fear. The FOPQ-C demonstrated strong internal consistency (Cronbach's a of the total scale ¼ 0.92) and moderate stability, as well as good construct validity with moderate to high correlation between FOPQ-C and measures of somatic symptoms, anxiety symptoms and catastrophizing (r ranged between 0.52 and 0.70) [5] .
Translation procedure: A Dutch version of the FOPQ-C was derived by systematically translating the English questions into Dutch by the first translators (JV and MG). The translation was checked for understandability by Flemish adolescents (LG). Thereafter, a native English speaker (DC) translated the Dutch questionnaire back into the English language. The author of the original version (LS) was involved in the translation procedure.
Catastrophizing. The Pain Catastrophizing Scale Child (PCS-C, Dutch version) was used to assess negative thinking associated with pain [7] . The PCS consists of 13 items describing different thoughts and feelings that children may experience when they are in pain, divided over three dimensions Rumination, Magnification, and Helplessness. All items are rated on a 5-point Likert scale ranging from 0 (not at all) to 4 (a lot). Higher scores indicate higher levels of catastrophic thinking. The PCS-C demonstrated high internal consistency (Cronbach's a ranges between 0.68 and 0.87 for the total scale and subscales in a community sample and 0.90 in a clinical sample). Preliminary investigation of construct and predictive validity is promising with correlations of r ¼ 0.49 with pain intensity and r ¼ 0.50 with functional disability [7] .
Functional disability. The Functional Disability Inventory (FDI) for adolescents measures perceived difficulty in performing activities in the domains of school, home, recreation, and social interaction. The FDI has 15 items that are rated on a 5-point Likert scale ranging from 0 (no trouble) tot 4 (impossible) [8] . Internal consistency was demonstrated to be high (Cronbach's a ¼ 0.91 for girls and 0.86 for boys), as well as test-retest reliability (r ¼ 0.74 for two-week, and r ¼ 0.48 for three month), in patients aged 8-17 years with chronic abdominal pain. On construct validity correlations with somatic symptoms (r ¼ 0.59) and depressive symptoms (r ¼ 0.52) have been reported [9] . Although translated and used in Dutch population, no proper (cross-cultural) validation study on the FDI in Dutch language could be found [10] .
Pain intensity. Pain intensity was measured by a 10 cm visual analog scale (VAS) with the end points "no pain" and "the worst pain I can imagine". For the intensity score, the average score was taken of three VAS-scales asking about the current level of pain, the worst pain in the past week and the least pain in the past week. The pain severity VAS has good reliability and validity among individuals as young as 9 year [11] .
Data analysis
Analyses were performed using IBM SPSS Statistics for Windows, Version 23.0. (IBM Corp., Armonk, NY). The digital assessment alerted participants if questions were left unanswered, which minimized missing answers. Missing items were not replaced. Descriptive statistics were used to examine participant characteristics such as gender, age, educational level, school participation and absenteeism, and pain related characteristics of the participant sample (Table 1) .
Analysis of factor structure and internal consistency. After translation, the Dutch version of the FOPQ-C was approached as a "new" instrument and exploratory factor analysis (EFA) was used to determine factor structure, with the goal of describing underlying dimensions of the variables [12] . All 24 items of the FOPQ-C were investigated for normality of the scoring distributions. Intercorrelations between the items were investigated for a lack of correlation and multicollinearity (inter-item correlation 0.2 < r <0.9) in the correlation matrix [13] . Corrected item-total correlations for all FOPQ-C items were calculated. Principal axis factoring was performed with 24 items of the FOPQ-C. To determine the number of factors to retain Kaiser's eigenvalue >1 rule, interpretation of the Scree plot was used. A 1-, 2-and 3-factor structure on meaningfulness of the factors was investigated. Items with loadings >0.4 were automatically retained and other items loading <0.4 were individually inspected for clinical relevance. Factor structure was established by the use of oblique promax rotation. Internal consistency was evaluated by the use of bivariate Pearson correlations for both subscales and the total scale, and Cronbach's a was calculated. Values of Cronbach's a between 0.70 and 0.95 were considered good [14] .
Conceptual framework and hypotheses for evaluation of construct validity
To assess construct validity, the scores of the FOPQ-C were correlated with scores of theoretically more or less related measures, being the Pain Catastrophizing Scale Child version (PCS-C), the Functional Disability Inventory (FDI), and pain intensity measured by a VAS. Pain catastrophizing (PCS-C) is a construct closely related to pain related fear, but differs from pain related fear [15, 16] . Where pain catastrophizing encompasses a cognitive response of worrying, amplifying, and feeling helpless about a pain experience [7] , pain related fear is a broader construct that comprises cognitive, behavioral and physiological elements [17] . In line with previous research [5, 15, 16] , a moderate to high positive correlation (0.5 < r 0.9) between the PCS-C and the FOPQ-C total scales and subscales was hypothesized. Functional disability (FDI) is related to pain related fear in a way that pain related fear could lead to functional disability according to the IFAM. Several studies have reported on this relationship [5, 16, 18, 19] . Based on these studies, a low positive (0.3 < r 0.5) correlation between the FOPQ and FDI was hypothesized. For the relationship between pain intensity, measured with a VAS, and pain-related fear a very low but positive correlation (0.1 < r 0.3) was hypothesized [4, 5] . The strengths of these hypothesized correlations are based on the theoretical construct definitions, empirical data of the original validation study, and related research. The relationships between the constructs and expected strengths of the correlations are displayed in Table 2 .
Analysis of construct validity. To investigate construct validity by means of hypothesis testing, Pearson correlations were calculated between the FOPQ-C total scale and subscales (factors) with the PCS-C total, FDI, and pain intensity. In order to evaluate construct validity as good, at least 75% of our hypotheses should be confirmed [14] .
Results
Sociodemographic variables and pain related variables. Characteristics of the study population are presented in Table 1 . Nineteen participants were excluded from the analysis, because they completed none of the questionnaires in the assessment. Scores of eighty-six participants (76 girls) with a mean age of 16 years were included in the analysis. All participants had chronic musculoskeletal pain with varying diagnoses. In 52% of the participants, the current pain complaints started between 1 and 5 years ago. Table 3 reports on the average scores on all four measurements used in this study.
Normality of the scoring of the FOPQ-C items was assumed after visual inspection of the data and investigation of skewness (range À0.61 to 1.07) and kurtosis (range À1.23 to 0.45). Furthermore, in all 24 FOPQ-C-items, except for item 5, the whole range of the answering scale (0-4) was used. On average, 24% Values in BOLD belong to either factor 1 or factor 2. The BOLD notation is used to indicate under which factor an item is placed.
Values in BOLD-italic are used to indicate that a value is < 0.400.
(range 7%-43%) of the participants scored in the lowest answering category of the Likert scale. Cumulative, 51% of the participants scored on the lowest two answering categories, meaning that they either disagreed or strongly disagreed with the statement about fear made in the items. The highest answering category was answered by on average 7% out of 23 items (range 1%-22%). Item-total correlations ranged between 0.34 and 0.72; hence no items were excluded at this stage. Correlations >0.9 were absent and multicollinearity was ruled out. Many inter-item correlations were <0.3, but all items correlated with at least 1 other item. All 24 translated items were entered into an exploratory factor analysis, using principal axis factoring as extraction method with oblique promax rotation. Results are shown in Table 4 . Kaiser-Meyer-Olkin measure of sampling adequacy (KMO) was 0.82 and Bartlett's test was significant (p < 0.000). Based on Cattel's Elbow criterion a two-factor structure was identified, explaining 43% of the variance. Four items (item 12, 17, 23, and 24) had loadings <0.4, however, on clinical relevance (item 12 and 17) and difficult formulation of the items (items 23 and 24) these items were kept in the analysis. This resulted in a 24 item Dutch version of the FOPQ-C, containing 15 items in Factor 1, which could be labeled as "Fear of Pain" subscale, and 9 items in Factor 2, which could be labeled as "Avoidance of Activities" subscale.
Internal consistency was then calculated, resulting in a Cronbach's a of 0.91 for the total scale (24 items), Cronbach's a of 0.88 for the "Fear of Pain" subscale (Factor 1) and Cronbach's a of 0.86 for the "Avoidance of Activities" subscale (Factor 2). Deletion of any one item did not significantly improve the internal consistency of the subscales. These results are shown in Table 4 . Cronbach's a did not change for the "Fear of Pain" subscale (Factor 1), with or without the added items 12, 23, and 24 with loadings <0.4. Cronbach's a of the "Avoidance of Activities" subscale (Factor 2) did not change either with or without item 17 added.
Hypotheses testing for construct validity
The results of all calculated correlations for testing the hypotheses about construct validity are presented in Table 5 . All construct variables were positively correlated with higher levels of pain-related fear. The FOPQ-C total scale and subscales correlated highest with the other construct closest in the IFAM: pain catastrophizing measured with the PCS-C. The FOPQ-C total score correlated highly with pain catastrophizing (PCS-C total score; r ¼ 0.76, p < 0.01). The FOPQ-C fear of pain subscale correlated highly with catastrophizing (PCS-C total score; r ¼ 0.78, p < 0.01), and the FOPQ-C Avoidance of activities subscale correlated moderately with catastrophizing (PCS-C total score; r ¼ 0.56, p < 0.01). The correlation between FOPQ-C total scale and functional disability was higher than hypothesized (FDI; r ¼ 0.58, p < 0.01). As hypothesized, the correlation between fear of pain and pain intensity was very low (r ¼ 0.14, p > 0.05). Both subscales of the FOPQ-C correlated moderately with each other (r ¼ 0.64, p < 0.01), as hypothesized.
Reformulations in the Dutch version of the FOPQ
For item 23 ("When I sense pain I feel dizzy or light-headed") and 24 ("I do not think I will ever be able to go back to a normal school schedule"), it is recommended to change the formulations in the Dutch version. Item 23 contains a "double" formulation, which might result in ambiguous answers. It is recommended to change the item into "When I sense pain, I feel dizzy". Item 24 is deemed very difficult to answer for adolescents, since this item contains a double negative, which is required to be answered by either agreeing or disagreeing. It is recommended to change the item to "I think I can never go back to a normal school schedule". In Table 4 , the new formulations of the Dutch items are already incorporated.
Discussion
The aim of this study was to investigate internal consistency and construct validity of a systematically translated version of the FOPQ-C. After translation of the FOPQ-C items into Dutch, exploratory factor analysis resulted in a two factor structure. The total scale (24 items), "Fear of Pain" subscale (15 items) and "Avoidance of Activities" subscale (9 items) of the FOPQ-C all had high Cronbach's a (>0.86), meaning internal consistency is good [14] . Furthermore, hypotheses testing for construct validity resulted in 5 out of 6 confirmed hypotheses, and are therefore evaluated as good [14] .
From the perspective of clinical relevance, it is important to take the formulated conceptual framework into consideration. The relationships between the outcomes of the FOPQ-C and the outcomes of the constructs regarding pain catastrophizing and pain intensity were as expected and in line with the literature; a moderate to high correlation between pain related fear and pain catastrophizing [5] and a very low positive relation with pain intensity [4, 5] . However, the relationship between the outcomes regarding pain related fear and the outcomes of functional disability seemed a little bit stronger in a positive direction as expected in this population. Although higher than hypothesized, similar strengths of correlations were found in a correlation between functional disability (FDI) with the PASS-20 that measures fear and anxiety responses specific to pain, and for the relationship between the FDI and the Multidimensional Anxiety Scale for Children (MASC) that measures symptoms of anxiety in children and adolescents [18] . Table 5 . Intercorrelations FOPQ-C, PCS, FDI and pain intensity for hypothesis testing. For clinical practice, the results of this study imply that the Dutch version of the FOPQ-C can be used in practice to assess fear of pain and avoidance in adolescents presenting with musculoskeletal chronic pain complaints. When using a biopsychosocial perspective and the (interpersonal) fear avoidance model as a foundation for adolescent (outpatient) chronic pain rehabilitation treatment, the identification of fear of pain is an essential step. The presence (or absence) of fear of pain and avoidance adds to the image of the patient that a therapist can obtain during pretreatment screening and reveals possible treatment targets. Treatments, like Graded Exposure in vivo, aim to increase functional ability by targeting fear of pain or (re)injury and catastrophic thinking. Until now, no measure was available for Dutch (and Flemish) speaking patients that enabled the assessment of fear of pain and avoidance.
When comparing the groups of participants in the original validation and the validation of the Dutch translation, the samples are comparable but there are some differences to be mentioned. Compared with the USA sample, the Dutch sample was approximately two years older on average, and an 8% higher percentage of females were present. Pain duration in the USA sample was 14 months on average. In the Dutch sample, the majority of the adolescents reported the onset of their current pain complaints between 1 and 5 years ago. On average, the pain diagnoses were similar, although the Dutch sample seems to be slightly more homogeneous. Furthermore, the Dutch sample scored 4 points lower on the mean FOPQ-C total score and scored lower on the PCS-C total score. The level of disability (FDI) was the same in both samples, classifying these patients as moderately disabled [20] . Last, pain intensity/rating was comparable.
Furthermore, the exploratory factor analysis of the Dutch version of the FOPQ-C resulted in a similar 24-item, two-factor structure as the original (USA) version, allowing the same factor names "Fear of Pain" and "Avoidance of Activities". Some differences compared with the original version exist. First, the original Fear of Pain subscale contained 13 items, but the Dutch version resulted in 15 items in the Fear of Pain subscale. Consequently, the Dutch version contained 9 items in the Avoidance of Activities subscale in contrast to 11 items in the original version. Item 1 "Pain controls my life" and item 24 "I do not think that I will ever be able to go back to a normal school schedule" loaded on the Avoidance subscale in the original version, but load on the Fear of Pain subscale in the Dutch version. Since the interpretation of the translated items was not tested in the target population, an explanation why these items changed subscales cannot be provided.
Moreover, item 12, 17, 23 and 24 were kept in the analysis despite a loading <0.4, but on grounds of clinical relevance. The rather small sample size could be a certain influence on the factor loadings. The factor loadings of items 12, 23 and 24 are in favor of the factor that describes the cognitive and physiological response to pain related fear, which is in line with the theoretical concept of this factor. The three items express a physiological or cognitive response to pain related fear. Although item 17 had similar factor loadings on both factors, this item was placed within the "Avoidance of Activities" subscale, based on the theoretical construct of the subscale. Based on the results of the analysis, recommendations for changing the formulation of item 23 and 24 have been made by the researchers.
In this study, some assumptions have been made. Additionally, some limitations deserve to be mentioned. First, after translation, the FOPQ-C was approached as a "new" measurement instrument and exploratory factor analysis was chosen as a means to determine factor structure. Confirmatory factor analysis was not performed because of the limited sample size [13] . Although data of only 86 participants were available for the validation, the high Kaiser-Meyer-Olkin measure indicated the correlation matrix derived from the data was appropriate for factor analysis [21] . Second, the data used in the analyses were moderately skewed, yet, parametric testing (Pearson correlations) was continued, assuming normality of the sampling distributions. Third, it was assumed that a continuous variable underlay the Likert-scale answering scale, so that it was possible to proceed with factor analysis methods for continuous data [12] .
In this initial validation, focus was on factor structure, internal consistency and construct validity of the Dutch version of the FOPQ-C. This is only a part of the measurement properties that are important in assessing methodological quality of measurement instruments [22] . To increase the FOPQ-C's usefulness in clinical practice and research it is worthwhile to investigate more properties, for example, the content validity and responsiveness to change of the FOPQ-C. It would be worthwhile to investigate the understandability and the way in which the individual items of the FOPQ-C are interpreted by the target population. Analysis of the current data has shown that there might be issues with the interpretation of the items. This step was not performed in this study. Responsiveness to change is of interest, especially if the measure is intended to be used for evaluating changes in levels of fear of pain and avoidance as a result of treatment or in research [23] . An important prerequisite for investigating responsiveness is to evaluate reliability (test-retest-reliability), which was not possible with the data for this validation. Further validation studies might focus on these aspects.
Conclusions
This Dutch version of the Fear of Pain Questionnaire demonstrated good internal consistency and good construct validity in a sample of adolescents (11-22 years) seeking help for chronic musculoskeletal pain. The relationship between the outcomes of the FOPQ-C and the outcomes of the FDI is more positive than expected on a theoretical basis. The Dutch version of the FOPQ-C can be used in Dutch rehabilitation care to identify the presence of pain related fear in the context of musculoskeletal chronic pain complaints.
